Aims/hypothesis. Islet amyloid deposits are present in over 85% of Type 2 diabetic patients and have been suggested to be pathogenic. The mechanism that converts islet amyloid polypeptide (IAPP), the unique component of these deposits, into amyloid fibrils in vivo is not known. The amino acid sequence of IAPP is critical but insufficient for beta-pleated sheet formation. As apolipoprotein E (apoE), another component of islet amyloid deposits, plays a critical role in amyloid formation in Alzheimer's disease, we hypothesised that apoE could play an important role in islet amyloid formation. Methods. Transgenic mice expressing the human form of IAPP (hIAPP +/0 ) were crossbred with apoE deficient (apoE -/-) mice and followed for 12 months, at which time the prevalence and severity of islet amyloid, as well as plasma glucose, hIAPP, immunoreactive insulin (IRI) and lipid concentrations were measured.
Results. The prevalence and severity of islet amyloid after one year of follow up were comparable among hIAPP +/0 mice that were apoE +/+ , apoE +/-or apoE -/-. Differences in glucose tolerance, lipid abnormalities or changes in pancreatic content or plasma concentrations of hIAPP and/or IRI did not account for these findings. Conclusion/interpretation. Our data shows that, unlike in the localized amyloidosis in the brain characteristic of Alzheimer's disease, apoE is not critical for islet amyloid formation in a transgenic mouse model of Type 2 diabetes mellitus. These results indicate that the mechanisms of localised amyloid formation probably vary among different amyloid-associated disorders. Therefore, therapeutic strategies targeting apoE might not apply equally to patients with different amyloid associated diseases. [Diabetologia (2003) 
46:71-79]
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To study factors that could be important in the development of islet amyloid in Type 2 diabetes, we and several other groups have developed transgenic mouse models expressing the human form of IAPP (hIAPP) in their beta cells [7, 8, 9, 10] . The human IAPP molecule contains a specific sequence of amino acids rendering it capable of forming amyloid fibrils, while this amyloidogenic sequence is absent in rodents, thus explaining the lack of islet amyloid in diabetic rats and mice [1] . Our human IAPP transgenic mice maintain normal beta-cell secretory function and two-thirds of them develop islet amyloid after 12 months on a highfat diet [11] . Therefore, these features make this animal model suitable to study factors implicated in islet amyloidogenesis.
In recent years apolipoprotein E (apoE), another component of amyloid deposits, has been shown to play a critical role in amyloid formation in Alzheimer's disease [12, 13, 14] . In animal models of the disease, it has been shown that apoE plays a pivotal role in determining the amount and anatomical distribution of amyloid β (Aβ) deposition [12, 13] . Moreover, in humans the ε4 apoE genotype has been associated with a younger age of onset of Alzheimer's disease and increased amyloid burden in post-mortem neuropathological studies [15] . Since autopsy samples from Type 2 diabetic subjects have shown the presence of apoE in islet amyloid deposits, it has been suggested that apoE could play an important role in islet amyloid formation [1, 16] . To test this hypothesis, we crossbred transgenic mice expressing the human form of IAPP (hIAPP +/0 ) with apoE deficient (apoE -/-) mice and compared the prevalence and severity of islet amyloid among the hIAPP +/0 transgenic mice with different apoE genotypes.
Materials and methods
Mice. The hemizygous transgenic mice used for our study expressed the hIAPP gene driven by the rodent insulin 2 promoter in their islet beta cells and were on a C57BL/6 x DBA/2 hybrid background [11] . ApoE -/-mice on a C57BL/6 background [17] were obtained from Jackson Laboratories (Bar Harbor, Me., USA). Animals were housed in the Animal Research Facility at the Seattle Veterans Affairs Puget Sound Health Care System (SVAPSHCS) on a 12-h light to dark cycle at 22°C. Mice were fed chow containing 21% fat (w/w; D12290; Research Diets, N.J., USA). The Animal Review Committee at the SVAPSHCS approved the study and the principles of laboratory animal care were followed.
The presence of the hIAPP transgene and the disrupted apoE gene in the offspring was determined by the polymerase chain reaction of tail DNA using transgene specific primers. For genotyping of the hIAPP gene, the sense primer was 5′-AGA TGA GAG AAG CTG GTA TTT CTC A-3′ and the antisense primer was 5′-AGA TGA GAG AAT GGC ACC AAA-3′. The hIAPP transgene resulted in a 182-bp band. For genotyping of the apoE gene, the following primers were used: 5′-GCC TAG CCG AGG GAG GC CG, 5′-TGT GAC TTG GGA GCT CTG CAG C, and 5′-GCC GCC CCG ACT GCA TCT. The wild-type allele resulted in a 155-bp band and the knockout a 245-bp band. For both reactions, denaturing was done at 94°C for 30 s, followed by 35 cycles of annealing at 68°C (25 s) and extension at 72°C (60 s).
Histochemical analysis. Pancreases were excised after 12 months of follow up. Two thirds of the pancreas was fixed overnight in 4% paraformaldehyde and embedded in paraffin for histological analysis. The other third was snap frozen in liquid nitrogen and stored at -70°C for peptide content analysis. For thioflavin S staining, five µm sections were incubated with 0.5% thioflavin S for 2 min, rinsed in 70% ethanol, washed in water and mounted [11] . The areas of immunoreactivity for amyloid in islets (at least 15 per mouse) were quantified at ×200 magnification using a computerised image analysis system. The imaging system was composed of a fluorescence microscope (Axioplan, Zeiss, Germany) equipped with a charge-coupled device camera operating at 10 bits (Hamamatsu C4880, Photonics, Japan), linked to a computer-based imaging system supported by the software MCID-M2 (Image Research Inc., St. Catharines, Ontario, Canada). For each islet, total and thioflavin S positive areas were measured. From these data, the proportion of mice containing at least one islet positive for islet amyloid, amyloid prevalence and severity were calculated [18] . Amyloid prevalence was defined as the proportion of islets containing amyloid per mouse (number of islets containing amyloid/total number of islets scored per mouse ×100). Amyloid severity was assessed as the proportion of total islet area that was occupied by amyloid in each mouse (Σamyloid area/Σislet area×100) [18] . ApoE was localised using rabbit antiserum raised against mouse apoE (titre 1:1000 in Tris-HCl buffer, pH 7.4; Biodesign International, Kennebunk, Me., USA). After an overnight incubation with the primary antibody, sections were rinsed in phosphate buffered saline (PBS) for 15 min and incubated for 1 h with goat anti rabbit secondary antisera (titre 1:200; Jackson ImmunoResearch, West Grove, Pa., USA) conjugated with indocarbocyanine (Cy3).
Islet isolation. Islets were isolated from mice by collagenase digestion. In brief, after euthanization of the mice by cervical dislocation, the pancreas was harvested and minced (2 min) in ice-cold HBSS, then incubated in 2 mg/ml collagenase (Type XI, Sigma, St. Louis, Mo., USA) for 15 min at 37°C, followed by a second incubation of 10 to 15 min in collagenase plus 1.3 mg/ml DNAse (Sigma). The digestion was stopped by dilution in ice-cold HBSS plus 0.1% BSA. After partial purification on a Ficoll gradient, the islets were handpicked twice under a dissecting microscope.
Western blot analysis. ApoE in mouse lipoproteins and islets was evaluated by SDS polyacrylamide gel electrophoresis and western blotting. Mouse lipoproteins (d<1.21 g/ml) were isolated from mouse plasma using density gradient ultracentrifugation, and stored at -70°C until analysed. Islets were isolated into RPMI 1640 media containing 10 mmol/l HEPES and gentamicin (50 mg/l), rinsed with Hanks' Balanced Salt Solution and PBS containing PMSF (0.2 mmol/l) and aprotinin (10 µg/ml), and stored at -70°C in PBS until analysed for apoE. Prior to apoE analysis, PBS was removed by centrifugation, and the islets solubilized by briefly sonicating in 8 M urea/0.5% (w/w) Triton X-100. Lipoprotein and islet samples were electrophoresed on 4-12% polyacrylamide gels under reducing conditions and electrophoretically transferred to nitrocellulose. Blots were probed with a rabbit anti-mouse apoE antibody (titre 1:2000; Biodesign International), followed by incubation with rabbit IgG peroxidase (titre 1:5000; Boehringer-Mannheim, Indianapolis, Ind., USA). The presence of apoE was then detected using enhanced chemiluminescence (Renaissance Detection Kit; NEN Life Sciences, Boston, Mass., USA).
Pancreas extraction procedure. Samples of pancreas were homogenized in 50% isopropanol/1% trifluoroacetic acid and incubated at 4°C for 4 to 8 h. After a freeze-thaw cycle at -70°C, the homogenate was centrifuged at 13 000 rpm for 15 min and peptide content of immunoreactive insulin (IRI), hIAPP-like immunoreactivity (hIAPP-LI) and mouse IAPPlike immunoreactivity (mIAPP-LI) were measured in the supernatant.
Intraperitoneal glucose tolerance test (IPGTT)
. At 12 months of age, mice were fasted overnight (18 h) and were anaesthetised with an intraperitoneal injection (100 mg/kg body weight) of sodium pentobarbital (Nembutal; Abbot Laboratories, North Chicago, Ill., USA). A glucose bolus (1 g/kg body weight) was injected intraperitoneally 40 min after the anaesthesia was injected. Blood was drawn into heparinized capillary tubes from the retro-orbital sinus before and 15, 30, 60 and 120 min after glucose administration. The plasma was separated by centrifugation and stored at -20°C until assayed for glucose and IRI.
Plasma measurements. One week after the IPGTT, animals were fasted for 4 h and then anaesthetised as described above. Forty min after the induction of anaesthesia, blood was collected from the orbital sinus using heparinized capillary tubes, centrifuged, and plasma separated and stored at -20°C until assayed for glucose, IRI, hIAPP-LI and mIAPP-LI, triglycerides, and total-, VLDL-, LDL-and HDL-cholesterol concentrations.
Assays. Plasma glucose was assayed using the glucose oxidase method.
IRI was measured by a double-antibody radioimmunoassay using rat insulin as the standard. The assay has an intra-assay coefficient of variation (CV) of 6.4% and an inter-assay CV of 12% [19] . mIAPP-LI was measured with a radioimmunoassay using an in-house antibody (8342), high-performance liquid chromatography purified 125 I-labelled rodent IAPP, and rodent IAPP as standard (Peninsula, Belmont, Calif., USA). The assay has an intra-assay CV of 9% and an inter-assay CV of 12% [19] . hIAPP-LI was assayed using an enzyme-linked immunoabsorbance assay, using F024 as the capture antibody and F002 as the detection antibody (Amylin Pharmaceuticals, San Diego, Calif., USA). F002 specifically recognises human and not mouse IAPP, such that samples that do not specifically contain hIAPP read zero in this assay. The CVs for this assay are less than 10% for intra-assay and less than 15% inter-assay variation [20] .
Plasma cholesterol concentrations were measured using a colorimetric kit (Diagnostic Chemicals, Oxford, Conn., USA) and cholesterol standards (Preciset No. 12552, Boehringer Mannheim). Plasma triglyceride concentrations were measured colorimetrically after free glycerol was removed (diagnostic kit No. 450032, Boehringer Mannheim). Plasma lipoproteins were separated by fast-performance liquid chromatography gel filtration on a Superose 6 column (Pharmacia LKB Biotechnology, Sweden). A 100 µl aliquot of plasma from each mouse was analysed at a flow rate of 0.2 ml/min with PBS at 4°C for cholesterol fractions measurements. Aliquots (100 µl) from each of the 0.5 ml fractions were used for total cholesterol and triglyceride determinations [21] .
Calculations and statistical analyses. The total area under the curve for the glucose and insulin responses during the IPGTT was calculated using the trapezoidal method.
Data are presented as means ± SEM. Comparisons between continuous variables were done by using the Kruskal-Wallis or Mann-Whitney U test. Categorical data were compared using Chi-squared analysis. Simple regression analysis was done to analyse the relation between lipid concentrations and amyloid severity. A p value of less than 0.05 was considered significant.
Results

ApoE is not critical for islet amyloid formation in vivo.
To assess whether apoE is critical for islet amyloid formation in vivo, we crossed apoE-deficient mice (apoE -/-) with transgenic mice expressing human IAPP (hIAPP +/0 ) in their pancreatic beta cells and obtained heterozygous mice that were subsequently intercrossed. Littermates of the following progeny were selected for characterisation: hIAPP +/0 x apoE +/+ (n=11); hIAPP +/0 x apoE +/-(n=18); and hIAPP +/0 x apoE -/-(n=11). Because we have previously shown that islet amyloid forms primarily in male hIAPP +/0 transgenic mice when they are fed a high-fat diet for 1 year [11] , we only studied male mice fed a 21% fat (w/w) diet for 12 months from weaning. Mice nontransgenic for hIAPP were not included because mouse IAPP (mIAPP) is not amyloidogenic and consequently islet amyloid is never observed in wild-type mice [11, 19, 22] .
In the first set of studies, consecutive pancreatic sections from hIAPP +/0 x apoE +/+ , hIAPP +/0 x apoE +/-, and hIAPP +/0 x apoE -/-mice (n=6 per group) were stained for amyloid and apoE. In pancreatic sections from hIAPP +/0 mice that had one or both apoE alleles, thioflavin S-fluorescence (indicative of amyloid) and apoE immunoreactive areas were co-localised (Fig. 1) , indicating the presence of apoE in islet amyloid deposits. Thioflavin S-fluorescent amyloid deposits were also found in hIAPP +/0 x apoE -/-mice though, as expected, apoE immunoreactivity was not.
To investigate whether apoE influenced the extent of islet amyloid formation, the proportion of mice containing at least one islet positive for islet amyloid and the prevalence and severity of islet amyloid were assessed histologically after thioflavin S staining using a quantitative imaging system. Islet amyloid deposits were present in 7 out of 11 (64%) hIAPP +/0 x apoE +/+ mice studied. The proportion of mice with islets positive for amyloid was not reduced in hIAPP transgenic mice lacking one or both apoE alleles. Thioflavin S staining was positive in 14 out of 18 (78%) IAPP transgenic mice that were apoE +/-, and in 9 out of 11 (82%) transgenic mice that were apoE -/-(p=0.58 compared to hIAPP +/0 , apoE +/+ mice). Similarly, the prevalence and severity of islet amyloid assessed as the proportion of islets per mouse that were positive for amyloid and the percentage of islet area occupied by amyloid respectively did not differ among the three groups (Fig. 2) .
ApoE genotype is not associated with changes in pancreatic content or secretion of the amyloidogenic form of IAPP.
To examine whether the lack of differences in amyloid deposition among the three study groups could be attributed to alterations in the expression and/or secretion of hIAPP in mice lacking both apoE alleles, we quantified pancreatic peptide content of hIAPP, mIAPP, and insulin in samples from all mice as well as plasma hIAPP and insulin 4 h after food withdrawal [19] . When adjusted for total protein content, no significant differences in hIAPP-LI or mIAPP-LI were found among the different groups (Table 1) . Similarly, IRI content was not affected by the apoE genotype with the ratio between hIAPP-LI or mIAPP-LI and IRI being similar among the three study groups. Plasma IRI and hIAPP-LI also did not differ among the three groups 4 h after food withdrawal (Table 2) .
Lipid abnormalities associated with the apoE genotype and islet amyloid deposition. Because of the central role of apoE in plasma lipoprotein and cholesterol transport, apoE knockout mice have profound lipid abnormalities [17, 23] . Consistent with those reports, hIAPP +/0 x apoE -/-mice had threefold higher plasma cholesterol concentrations than their apoE wild-type littermates (Table 2 ). This marked hypercholesterolaemia was largely the result of increased concentrations of very low (VLDL) and low-density (LDL) lipoproteins and was already present at three months of age. Similarly, hIAPP +/0 x apoE -/-mice had nearly fourfold lower high density lipoprotein (HDL) and more than twofold higher triglyceride concentrations than hIAPP +/0 x apoE +/-or hIAPP +/0 x apoE +/+ mice.
To assess whether the abnormalities in plasma lipid concentrations could have influenced our findings, we compared plasma total cholesterol and triglyceride Fig. 1 . Thioflavin S positive islet amyloid deposits form in the presence and absence of apoE. Consecutive pancreatic sections from hIAPP +/0 transgenic mice that are apoE +/+ , apoE +/-or apoE -/-were stained with thioflavin S for amyloid or with an antibody for apoE. Thioflavin S positive amyloid deposits were present regardless of the apoE genotype. ApoE immunoreactivity co-localised with amyloid deposits in apoE +/+ and apoE +/-mice and, as expected, is absent in apoE -/-mice Fig. 2A, B . Amyloid prevalence (A) and severity (B) in hIAPP transgenic mouse pancreas did not differ among mice with different apoE genotypes. Data are presented as meansZZZ; ±ZZZ;SEM concentrations between mice positive and negative for islet amyloid within each of the three study groups. Although the low number of mice without islet amyloid limits this analysis, total cholesterol and triglyceride concentrations did not differ in mice with or without amyloid within each genotype (Fig. 3A) . Furthermore, no differences were observed in any of the different cholesterol fractions between mice with or without amyloid within each genotype (Fig. 3B) . If anything, the triglycerides and VLDL concentration tended to be higher in the hIAPP +/0 x apoE -/-mice without amyloid. Moreover, no significant correlation was found between plasma lipid concentrations and the percentage of islet area occupied by amyloid in any of the three study groups.
Islet amyloid deposition is not associated with differences in glucose tolerance in hIAPP +/0 mice with different apoE genotypes.
To exclude the possibility that differences in glucose tolerance could have influenced the observed results, an IPGTT was carried out at 12 months of age, 1 week before the mice were killed. Body weights at 1 year follow-up did not differ among the three study groups (hIAPP +/0 x apoE +/+ : 56.4± 3.4 g; hIAPP +/0 x apoE +/-: 58.5±1.7 g; hIAPP +/0 x apoE -/-: 59.6±2.0 g). Overnight fasting and poststimulation plasma glucose and IRI concentrations were not different among the groups (Fig. 4A, B) . Consequently, neither glucose nor IRI areas under the curve differed among the three study groups (Fig. 5A, B) . ApoE in islet amyloid is not locally synthesised. The absence of apoE immunoreactivity in endocrine islet cells in any of the mice we studied (Fig. 1) would suggest that apoE in pancreatic islets is not locally synthesised by endocrine cells even in the presence of islet amyloid. Supporting our immunohistochemical findings, western blot analysis did not show the presence of apoE in islet extracts from apoE +/+ mice (Fig. 6 ).
Discussion
Islet amyloid is the pathological hallmark of Type 2 diabetes. However, the mechanisms underlying islet amyloid formation are poorly understood [1] . A large body of work has been done on the role of IAPP in islet amyloidosis. These studies have not been conclusive, suggesting that other factors are important in islet amyloid deposition. Examination of autopsy samples from people with Type 2 diabetes has shown the presence of at least two additional components in islet amyloid: apoE [1, 16] and the heparan sulfate proteoglycan perlecan [1, 24] . Since both have been identified not only in islet amyloid but also as components of other forms of localised amyloidosis, it has been suggested that they could be important in localised amyloid deposition and that common mechanisms could underlie different forms of amyloidosis [25] . We aimed to evaluate the role of apoE in islet amyloid formation. Evidence from mouse models of Alzheimer's disease strongly suggest that apoE plays an essential role in Aβ deposition in the brain [12, 13] . It has been postulated that in Alzheimer's disease, apoE promotes both the deposition and fibrillization of Aβ [26] . Moreover, these experimental data are supported by the strong association between the apoE4 allele and an increased age-adjusted risk of developing Alzheimer's disease when compared to subjects who inherit the more common apoE alleles [27] . 
Because of the lack of suitable small-animal models of islet amyloidogenesis, we cross-bred our hIAPP transgenic mice with apoE deficient mice to test our hypothesis. As expected, islet amyloid was detected in hIAPP +/0 x apoE +/+ mice. The proportion of male hIAPP transgenic mice with both apoE alleles that were positive for islet amyloid was similar to what we have reported in animals fed a relatively high-fat diet [11] . The co-localisation of thioflavin S-fluorescence and apoE immunoreactivity confirmed data showing that this apolipoprotein is a component of islet amyloid [12, 13] . However, unexpectedly the prevalence of islet amyloid in mice lacking one or both apoE alleles did not differ from that observed in hIAPP +/0 x apoE +/+ mice. This is opposite to findings in transgenic mouse models of Alzheimer's disease, in which no thioflavin S positive amyloid deposits were observed in mice lacking apoE [12, 13] .
The development of thioflavin S positive amyloid deposits in the brain in transgenic mouse models of Alzheimer's disease expressing both apoE alleles is an age-dependent process [26] . In this same mouse model, apoE deficiency is associated with a dramatic dose-dependent decrease in amyloid deposition at all time points of follow up, with amyloid deposits being absent in apoE -/-mice even after 22 months. We quantified islet amyloid deposition only after mice had consumed the high-fat diet for 1 year. Although our experimental protocol did not allow us to do a time-course analysis, two findings support the concept that apoE does not play a critical role in our transgenic mouse model of islet amyloid. First, we did not observe an apoE dosedependent effect on islet amyloid formation. Second, not only were thioflavin S positive amyloid deposits observed in hIAPP +/0 x apoE -/-mice, but the prevalence and severity of islet amyloid assessed either as the proportion of islets containing amyloid per mouse and the proportion of total islet area that was occupied by amyloid respectively did not differ from that observed in littermates expressing both apoE alleles.
Although islet amyloid deposits are rarely observed in non-diabetic humans in the presence of increased IAPP production and secretion, as seen in obesity [6] , experimental data has suggested that IAPP fibril formation could be related to the amount of secretion of the amyloidogenic peptide [10, 19, 28] . The pancreatic peptide content and the plasma concentrations of hIAPP-LI, mIAPP-LI and IRI in the mice in our study would strongly suggest that the absence of apoE does not decrease the synthesis nor the secretion of the amyloidogenic peptide in our model of islet amyloidosis. These data are consistent with that in mouse models of Alzheimer's disease where it has been shown that the absence of apoE does not affect the processing of Aβ, the amyloidogenic peptide in Alzheimer's disease [12, 26] .
As expected, hIAPP transgenic mice lacking both apoE alleles showed profound alterations in plasma lipid concentrations. Alterations in plasma cholesterol and its metabolism have been proposed as a risk factor for Alzheimer's disease [29, 30] . Moreover, experimental data support a role for cholesterol in brain metabolism of Aβ [31] and its deposition as amyloid in Alzheimer's disease. Data on the effects of lipid abnormalities on islet amyloid deposition are scarce, although experimental data would suggest that insulin resistance and dyslipidaemia precede islet amyloid formation [32] . Although we acknowledge that our analysis on the effects of lipid abnormalities on amyloid formation is limited by the low number of mice without islet amyloid, the lack of differences in plasma lipid concentrations between mice with or without amyloid within each genotype would argue against lipid abnormalities as an explanation for the deposition of islet amyloid despite the lack of apoE.
Because glucose is known to be a regulator of both IAPP and insulin genes [33] , it has been proposed that hyperglycaemia could accelerate islet amyloid formation. Islets isolated from mice expressing the hIAPP gene when cultured at a high glucose concentration contain IAPP-immunoreactive fibrillar material visible by electron microscopy [34] . In our study, overnight fasting glucose and the area under the curve of glucose during the IPGTT did not differ among hIAPP +/0 mice with different apoE genotypes. Therefore, it is unlikely that differences in glucose tolerance among the three study groups influenced islet amyloid deposition. Although there are no previous reports that directly address the effect of the absence of apoE on glucose tolerance, these data are in line with the lack of an association between the different apoE genotypes and the prevalence and severity of diabetes as reported in human studies [35, 36] .
Finally, we addressed the question of the origin of apoE in islet amyloid deposits. In Alzheimer's disease, the apoE present in amyloid deposits in neuritic plaques is thought to be synthesised and secreted locally in the brain [14] . In contrast, our findings would argue against a local origin of the apoE in islet amyloid deposits as we failed to find apoE immunoreactivity in endocrine islet cells in any of the apoE wild type mice we studied. These findings are consistent with some, but not all, of the previous reports on this topic. ApoE immunoreactivity has been reported in mouse, monkey and human islets in the absence of amyloid [16, 37] . However, we and others have not observed apoE immunoreactivity in amyloid-free human or monkey islets [1, 38] . Moreover, our immunohistochemical findings are supported by the absence of apoE in islet extracts from wild type mice as assessed by Western blot analysis.
Thus, our data suggest that apoE is not a critical constituent of islet amyloid in a hIAPP transgenic mouse model of islet amyloid. Although this finding does not preclude the involvement of other lipoproteins (e.g. Apo-A1, apoJ) in islet amyloid formation [39, 40] , it strongly suggests that apoE in particular is not required for islet amyloidogenesis in Type 2 diabetes. This finding regarding apoE is consistent with the lack of association between the different human apoE isoforms and the incidence and severity of Type 2 diabetes in humans [35, 36] . This observation sharply contrasts with that concerning the role of apoE in humans and in mouse models of Alzheimer's disease [12, 13, 14] , where the apoE genotype contributes both to the age of onset and the severity of the amyloid burden. ApoE is believed to play a pivotal role in the redistribution of lipid and cholesterol during neuronal membrane repair and has been postulated to be important for maintaining neuronal plasticity especially after neuronal injury [41] . Therefore, it is tempting to speculate that the importance of apoE in the brain could account at least in part for its importance as a determinant of deposition of Aβ as amyloid, compared to its role in amyloid formation in the islet where no specific physiological role has been attributed to the lipoprotein. Furthermore, we suggest that the role of apoE in amyloidogenesis could differ among different localised amyloidoses. Together with differences associated with sex in the susceptibility to amyloid deposition in animal models of Alzheimer's disease [42] and Type 2 diabetes [11] , we propose that the mechanisms underlying amyloidogenesis could be more divergent than previously thought [25, 43] . Identification of these differences could be critical to delineate specific therapies to reduce amyloid burden in diseases characterised by local amyloid deposition such as Type 2 diabetes mellitus.
